Messieurs, n'oublies pas que nous avons sans cesse a lutter contre des theories erronees, et que ce qui est tres simple sur la nature est devenu souvent tres complique sous la plume des physiologistes.
according to those of another, the influence of this organ is arrested at the capillaries ; according to those of a third, there are three causes in operation, the heart, the arteries, and the capillaries ; according to those of a fourth, these causes are insufficient to urge the blood through the venous system, and the effect is ascribed to the agency of inspiration. Those of a fifth give a moving power to the blood itself.
These are only a few of the discrepancies taught-Were we to go into detail, they would crowd upon us at every step of the exposition. Were the circulation, from its abstruse or peculiar nature, insusceptible of experiments, such differences of opinion would properly be attributed to our imperfect means of investigation. But There is one authority, however, on our side, the justly acknowledged weight of which makes us comparatively easy in our solitary position. Bichat enforces the same doctrines. The following are his remarks on this subject.
The pulmonary artery and veins present a smaller disproportion of capacity, indeed, than in the other parts, but one which is actual and in favour of the latter. To explain how this is effected, it appears that since the one forms the continuation of the veins, and propels the same fluid, it ought to have the same proportion in diameter ; and as the others are continuous with the arteries, they should in like manner be proportioned to them. This depends on the difference in the velocity of the blood. This fluid, indeed, moves more rapidly in the pulmonary artery than in the pulmonary veins, because the former is propelled by the impulse of the heart which the latter do not receive.
In a given time, therefore, blood passes in as great abundance, though the diameter of the pulmonary artery is less; were it equal, indeed, the circulation could not be carried on. In like manner if the capacity of the aorta equalled that of the two venae cavae and the coronary veins united, granting the velocity of the motion of the blood to be the same, the circulation could not be accomplished."
" The four pulmonary veins taken together are a little larger than the aorta, which, nevertheless, transmits all the blood which it sends to them.
The reason of this is, that the impulse communicated by the left ventricle sends in a given time more blood through the aorta than through the four pulmonary veins. These two circumstances, therefore, 1. velocity of the fluid; and, 2. capacity of the cavities in which it moves, are in an inverse ratio to each other, in the two opposite trees which form each vascular system. In the tree for red blood there is less velocity and greater capacity in the pulmonary capillary system to the impelling agent; of the latter, on the other hand, to the general capillary system there is a greater velocity and smaller capacity. In the vascular system with dark blood, there is less velocity, and greater capacity of the general capillary system to the impelling agent; of the latter, to the pulmonary capillary system there is greater velocity and less capacity. Without this twofold opposite disposition, it is evident that the circulation could not be accomplished."* Magendie, in many parts of his writings, asserts unequivocally the dependence of pulmonary circulation on the contractions of the right ventricle. Indeed, he ridicules, in no very sober terms, the supposed co-operation of the capillaries.
"We have specified the modifications undergone by the animal fluid in its physical properties at the instant at which it traverses the lung. If it be asked what is the force which moves it in these tubes, the answer is, the pulmonary syringe. Every time it contracts, a new wave of blood is thrown into the arterial system, and by continuity of the tubes into the venous system. To this cause of impulse it is requisite to add the pressure exerted by the column of air, and by the respiratory powers on the organs, continued within the pectoral cavity. The not at all essential to the passage of blood through them. They are too defective in several important respects to warrant this conclusion. Inspiration accelerates the motion of blood, only in so far as it diminishes impediments to its transmission from the right to the left cavities of the heart. The blood in the lungs and that in the venoe cavce are so differently circumstanced, that either act of respiration will scarcely be imagined to affect both in the same manner.
The striking dissimilarity in their conditions has not been sufficiently taken into account, as is evident from the experiments of Barry, and of others engaged in the same train of inquiry. Inspiration occurring simultaneously with the dilatation of the right auricle will facilitate the flow of blood in the venoe cavce, but to a very slight extent at any other time in ordinary breathing. It may perhaps be objected, that the capacity of the auricle cannot justly be regarded as the measure or regulator of its influence,?the space at the termination of these vessels admitting of great enlargement, which will also give the blood a tendency to move in that direction, at the same moment that it flows into the auricle. Hence the capacity of the auricle, and the degree of enlargement of which that space is susceptible, might conjointly be regarded as the causes limiting the influence of inspiration. Were blood, however, transmitted at every successive expansion of the lungs to the latter, this space would soon become so occupied as not to allow of further increase. The constant circulation of blood, and the determination of a quantity at each inspiration to the roots of these vessels, would indeed quickly prevent any further accumulation.
Were the effect questionable in the ordinary conditions of the system, it would be inevitable when these became excited or disturbed, and especially during the cruel tortures of experiments. The blood does not circulate against gravity in the vena cava descendens, and consequently will flow towards the heart, without the aid of the suction power of the chest. In the experiments of Barry, the blood in the vena cava ascetidens was also necessarily in motion, from the great muscular efforts made by the animal. Admitting this, and the absorbing agency of inspiration, great accumulation, as just remarked, would unquestionably take place at the right side of the heart, and would arrest at once the farther agency of inspiration. There is no continuous connection between the blood in the venae cavce and that in the lungs. Were it in the two situations united by an uninterrupted stream, a modification in the one would immediately be communicated to the other, but clearly not otherwise. When the right auricle contracts, a barrier is of course placed between the blood sent out and that which flows in with the succeeding dilatation, but the blood received transmits no motion to that in the lungs. There are about three dilatations of the auricle, causing the blood to move in the veins, to one inspiration, and hence inspiration, as a moving power of the blood in these vessels, must be extremely slight.
Poiseulle proved, by the most decisive experiments, that inspiration has no effect whatever on the motion of blood in veins, a short distance from the chest, and in corroboration of this fact, it is well known, that on puncturing them, blood flows freely, though its passage to the heart be interrupted by ligature. The experiments of Barry were ingenious and well-conducted, but, from the unnatural and forced position in which the animal was placed, and the very great disturbance unavoidably produced in important functions, the operation of which it was the object of these experiments to determine, render the conclusions drawn from them liable to serious objections. The horse was mostly the subject of experiment. It was thrown upon the ground, and of course held down against the violent efforts which it would occasionally make to rise. The respiration would become extremely huried, and the circulation necessarily equally excited or disturbed. It was under these circumstances that the coloured fluid in the spiral glass tube introduced into the large veins, was observed to ascend towards the chest on inspiration. The manlier in which these experiments was performed might possibly produce a relation between the blood in the lungs, and that in the great veins, which does not naturally exist, and hence evolve phenomena which cannot be regarded as demonstrative of what occurs in the ordinary actions of the animal system. We have just remarked, that the blood in the vence cavce has no continuous connection with that in the lungs, and therefore how greatly soever its motion may, in the latter, be accelerated by inspiration, the circulation in the veins will not be at all directly affected by such motion. When an animal is tortured, as the horse was on these occasions, it is not improbable the right auricle and ventricle may be so excited and agitated, that the dilatation of the former may take place when the tricuspid valves are only imperfectly closed by the contraction of the ventricle, and thus a partially uninterrupted current will connect the lungs and the venae cavce. Were this the case, the strong inspirations of the animal would unquestionably draw the blood forcibly from the veins, or the coloured fluid in the spiral tube in connection with them towards the chest, there being indeed no obstacle opposed to the exercise of this influence. This change in the natural action of the heart would produce the result here stated, and the probability of its occurrence is strengthened by the fact, that when the experiments were made upon the animal standing, the effect of inspiration was scarcely at all perceived. 
